were less commonly isolated but were more frequently associated with severe disease than K. aerogenes and K. ozaenae. Foster and Bragg (1962) observed that certain of the biochemical types of Klebsiella as classified by Cowan et al (1960) appeared to be associated with severe chest disease more frequently than others. Their observations were extended by Darrell and Hurdle (1964) in their study of Klebsiella in chest infections but neither series contained many organisms classified as Klebsiella ozaenae. This organism has been isolated from many sputa submitted to this laboratory for examination and in view of this finding it was thought to be of interest to extend the observations of these workers. A preliminary study was reported briefly in 1968 (Fallon, 1968) . Further points of interest were to see how the biochemical classification correlated with capsular serotype and also whether any significant biochemical variations occurred in strains isolated from the same patient over a period of two or more years. Rawlins (1953) and the centrifuged deposit from the resulting homogenized specimen was cultured on 5 % horse blood agar and MacConkey agar. In addition a blood agar plate was inoculated for direct antibiotic sensitivity tests and a Gram film was made. Klebsiella sp were initially recognized as non-motile, Gram-negative rods growing as moist and often mucoid non-pigmented colonies. They were catalase positive, oxidase negative and fermented glucose in the medium of Hugh and Leifson (Cowan and Steel, 1965) . Organisms fulfilling these criteria were then examined using the tests shown in table H with the exception of examination for the presence of fimbriae.
Materials and Methods

CASES
In addition, strains examined for capsular serotype (vide infra) were examined for the production of acid from salicin, xylose, adonitol, cellobiose, and inositol. They were also examined for deamination of phenylalanine and reduction of nitrate. All of the strains submitted for capsular serotyping were examined using the extended series of biochemical tests noted previously. All strains produced acid from adonitol, salicin, xylose, and cellobiose. Two of 16 strains of K. ozaenae failed to produce acid from inositol.
The lysine-positive strains from patient C would be difficult to differentiate from K. edwardsii var atlantae using the criteria of Cowan et al (1960) and even those of Cowan and Steel (1961 (1960) .
RELATIONSHIP TO DISEASE
The relationship between the biochemical type of Klebsiella and the disease in the patient from whom they were isolated is shown in table V.
The biotype most commonly isolated, K. aerogenes, was found in the sputum of 92 patients but in the nm,jority of these was not of primary significance although it appeared to be significant in seven cases of pneumonia. K. ozaenae was the next commonest biotype and was found most frequently in patients with a history of chronic bronchitis. In about half of these cases it seemed to be related to the patient's disease. In most others its presence seemed to be of R. J. Falloll little significance except in five cases of primary pneumonia where, on the criteria shown in table 1, it appeared to be of importance.
K. edwardsii *ar edwardsii was isolated from 19 patients and K. edwardsii var atlantae from seven. K. edwardsii strains were more often associated with disease than the other Klebsiella sp but even so in only seven of I1 cases of primary pneumonia did they seem to be of significance. Nevertheless all three cases of primary pneumonia due to K. edwardsii i*ar atlantae were fatal as were two due to K. edwardcsii var edwardsii. Three of the five patients who died were aged 60 or over and the other two aged 38 and 41 were moribund on admission to hospital.
One patient with K. ozaenae and four with K. aerogenes, where these were judged to be significant, died. The patient with K. ozaenae infection and two of those with K. aerogenes infection were aged over 70 but K. aerogenes was also isolated at necropsy from the lung of a man aged 57 and from a lung abscess in a child of 42 years.
As in the other series quoted K. pneumoniae was rare but one female aged 69 who died of bronchopneumonia yielded the organism at necropsy.
Discussion
It is probable that the criteria as shown in table I tend to under-rather than overestimate an organism's significance. Even so the results with respect to K. edwardsii var edwardsii agree with the observations of Foster and Bragg (1962) . In the present series K. edwardsii var atlantae was also associated with severe disease but more obviously than in Foster and Bragg's series. The discrepancy is doubtless due to the small numbers in each series. Hence K. edwardsii was associated more frequently with severe disease than other types whereas K. aerogenes was infrequently associated with severe disease. Darrell and Hurdle (1964) also were of the opinion that K. aerogenes was not a dangerous pathogen but had a significance in sputum similar to that of Escherichia coli. One interesting finding in the present survey is that from 1962 to 1964 only 19 strains of K. aerogenes were isolated from the 101 cases reviewed but in 1965-67 73 strains appeared in 108 cases reviewed. This would correlate well with the increasing use of ampicillin in the treatment of chest infections because K. aerogenes is frequently found in the sputum of patients who have been treated with this antibiotic. The prevalence of K. aerogenes in the sputum of patients previously treated with antibiotics was also noted by Darrell and Hurdle (1964) .
Apart from the observations of Burns (1968) Cowan and Steel (1961) who changed this characteristic from + (Cowan et al, 1960) In the present series the biochemical classification of Klebsiella has been found helpful in the assessment of the significance of the presence of a Klebsiella in sputum. At a primary diagnostic level the presence of the three colonial forms associated with the different biotypes-the highly convex, large, sticky colonies of K. edwardsii, medium-sized, moist, creamy colonies of K. aerogenes (which may be difficult to differentiate from mucoid strains of E. coli), and the colourless, mucoid, and sometimes small colonies of K. ozaenae give the clinical bacteriologist early information which he can then correlate with the clinical state of the patient.
The presence of K. edwardsii (which should be differentiated from the occasional mucoid strain of Pseudomonas aeruginosa by the oxidase test) should always prompt urgent enquiry into the patient's condition, whereas with K. ozaenae the situation is less urgent and with K. aerogenes the colonial similarity to some strains of E. coli prompts the same sort of caution in correlating its presence with significant clinical disease as would be accorded to E. coli. This relationship between colonial form and pathogenicity may well assume greater importance if the classification scheme proposed by Bascomb, Lapage, Willcox, and Curtis (1971) gains acceptance in view of the fact that they grouped K. aerogenes, K. oxytoca, and K. edwardsii together in one taxon.
It has been suggested (Darrell and Hurdle, 1964) 
